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In the Claims: 

All of the currently pending claims are listed below including any amendments proposed 
herein. Please amend the claims as follows: 

1 . (Currently amended) A three-dimensional circuit comprising a plurality of 
stacked levels on a substrate, each level comprising a plurality of all-metal circuit components 
ojthib iting -gkHt-magnctoreaistance- and arranged in two dimension s, the plurality of circuit 
components on at least one of the levels comprising a plurality of memory cells, each memory 
cell comprising a multi-laver structure exhibiting; magnetoresistance. each multi-layer structure 
comprising a plurality of magnetic layers at least one of which is operable to magnetically store a 
bit of information, a plurality of acce$s lines integrated with the plurality of magnetic layers and 
confi piirsri su ch that the hits of infoTmatinn maybe accessed using selected ones of die plurality 
of access lines and a magnetoresistive effect, and at least one keeper layer, wherein the magnetic 
layers, the access lines, and the at least one keeper layer associated with each multi-layer 
structure form a substantially closed flux structure, the circuit further comprising an interconnect 
for providing interconnections between the circuit components on different ones of the plurality 
of levels. 

Please cancel claims 2 and 3 without prejudice. 

4. (Currently amended) The circuit of claim 51 further comprising a semiconductor 
level among the plurality of stacked levels. 

5. (Original) The circuit of claim 4 wherein the substrate comprises the 
semiconductor IeveL 
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6. (Original) The circuit of claim 4 wherein the semiconductor level comprises 
support electronics for controlling access to the plurality of memory cells. 

7. (Currently amended) The circuit of claim 3 I wherein the plurality of memory 
cells are arranged in a plurality of substantially identical and interchangeable memory array 
modules. 

8. (Original) The circuit of claim 7 wherein each memory array module further 
comprises all-metal support electronics for controlling access to the corresponding memory array 
module. 

9. (Original) The circuit of claim 7 wherein the memory array modules are arranged 
in the two dimensions and stacked to form at least a portion of the stacked levels of all-metal 
circuit components, 

10. (Original) The circuit of claim 7 further comprising all-metal support electronics 
for controlling access to the plurality of memory cells. 

1 1. (Original) The circuit of claim 1 0 wherein the all-metal support electronics are 
arranged in a plurality of circuit modules which are arranged in the two dimensions and stacked 
with the memory array modules to form at least a portion of the stacked levels of all-metal circuit 
components. 
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12. (Currently amended) The circuit of claim 21 wherein the plurality of circuit 
components on at least one oth e r on e of the levels comprises all-metal support electronics for 
controlling access to the plurality of memory cells. 

13. (Original) The circuit of claim 12 wherein the plurality of the memory cells and 
the all-metal support electronics are arranged on separate ones of the stacked levels. 

14. (Original) The circuit of claim 12 wherein the plurality of the memory cells and 
the all-metal support electronics axe combined on selected ones of the stacked levels. 

15. (Currently amended) The circuit of claim 1 wherein the plurality of circuit 
components on at least one of the levels comprises a plurality of active circuit components, each 
active circuit component operable to generate an output signal based on th e giant a 
magnetoresistive effect. 

16. (Currently amended) The circuit of claim 15 wherein at least one of the active 
circuit components comprises a transpinnor comprising a network of multi-layer thin-film 
elements, at least one thin-film element in the transpinnor exhibiting giant magnetoresistance, the 
transpinnor further comprising a conductor magnetically coupled to the at least one thin-film 
element for controlling operation of the transpinnor, wherein the transpinnor is operable to 
generate an output signal which is a function of a resistive imbalance among the thin-film 
elements and which is proportional to a power current in the network of thin-film elements. 

1 7. (Original) The circuit of claim 1 5 wherein the active circuit components are 
interconnected to form a plurality of circuit modules. 
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1 8- (Original) The circuit of claim 1 7 wherein the circuit modules are arranged in the 
two dimensions and stacked to form at least a portion of the stacked levels of all-metal circuit 
components. 

19. (Original) The circuit of claim 1 wherein the interconnect comprises a plurality 
of intra-level interconnect structures, each corresponding to one of the stacked levels and 
providing first connections among the circuit components on the corresponding level, the 
interconnect further comprising at least one inter-level interconnect structure for providing 
second connections among the intxa-level interconnect structures. 

20. (Currently amended) The circuit of claim 19 wherein the at l e ast on e inter tev et 
interconnect otruotur-c comprises a plurality of inter-level interconnect structures each of which 
provides a portion of the second connections between selected ones of the intra-level 
interconnect structures. 

21. (Currently amended) The circuit of claim 1 wherein the substrate comprises any 
at least one of glass, a semiconductor, a metal, and a dielectric. 

Please cancel claims 22 and 23 without prejudice. 

24. (Currently amended) A three-dimensional circuit comprising a plurality of 
stacked levels on a substrate, each level comprising a plurality of all-metal circuit components 
exhibiting giant magnetoresistance and arranged in two dimensions, the circuit components 
forming logic and processing circuitry, the circuit further comprising an interconnect for 
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providing interconnections between the circuit components on different ones of the plurality of 
levels. 

25. (Currently amended) A three-dimensional circuit comprising a plurality of 
stacked levels on a substrate, each level comprising a plurality of all-metal circuit components 
exhibiting giant magnetoresistance and arranged in two dimensions, the circuit components 
forming linear analog circuitry, the circuit further comprising an interconnect for providing 
interconnections between the circuit components on different ones of the plurality of levels. 

26. (Currently amended) A system-on-a-chip , comprising a three-dimensional circuit 
comprising a plurality of stacked levels on a substrate, each level comprising a plurality of all- 
metal circuit components exhibiting giant magnetoresistance and arranged in two dimensions, 
the circuit components comprising a plurality of all-metal memory cells, each memory cell 
comprising a multi-layer structure exhibiting magnetoresistance, the circuit components further 
comprising support electronics for controlling access to the memory cells, logic and processing 
circuitry, and linear analog circuitry, the circuit further comprising an interconnect for providing 
interconnections between the circuit components on different ones of the plurality of levels. 

27. (Currently amended) A memory system, comprising a plurality of stacked levels 
on a substrate, each of first selected ones of the stacked levels comprising a plurality of all-metal 
memory cells arranged in two dimensions, each memory cell comprising a multi-layer structure 
exhibiting magnetoresistance, each multi-layer structure comprising a plurality of magnetic 
layers at least one of which is operable to magnetically storing one bit of information, and a 
plurality of the access lines integrated with the plurality of magnetic layers and configured such 
that the bit of information may be accessed using selected ones of the plurality of access lines 
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and the giant a magnetoresistive effect, wherein the magnetic layers and the access lines are part 
of a substantially closed flux structure, and wherein second selected ones of the stacked levels 
comprise support electronics for facilitating access to the memory cells, the support electronics 
comprising a plurality of active circuit components, each active circuit component comprising a 
network of multi-layer thin-film elements at least one of which is operable to exhibit giant 
magnetoresistance, and a conductor magnetically coupled to the at least one thin-film element for 
controlling operation of the txanspirmor, wherein each active circuit component is operable to 
generate an output signal which is a function of a resistive imbalance among the thin-film 
elements and which is proportional to a power current in the network of thin-film elements. 

28. (Original) The memory system of claim 27 wherein selected ones of the plurality 
of memory cells form blocks of memory, the selected memory cells corresponding to each block 
of memory forming vertical stacks in consecutive ones of the stacked layers. 

Please cancel claims 29-44 without prejudice. 
Please add the following new claims. 

45. (New) A three-dimensional circuit comprising a plurality of stacked levels on a 
substrate, each level comprising a plurality of all-metal circuit components arranged in two 
dimensions, the plurality of circuit components on at least one of the levels comprising a 
plurality of memory cells, each memory cell comprising a multi-layer structure exhibiting 
magnetoresistance, the plurality of memory cells being arranged in a plurality of substantially 
identical and interchangeable memory array modules, the memory array modules being arranged 
in the two dimensions and stacked to form at least a portion of the stacked levels, the circuit 
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further comprising an interconnect for providing interconnections between the circuit 
components on different ones of the plurality of levels. 

46. (New) The circuit of claim 45 wherein the plurality of circuit components 
comprises all-metal support electronics for controlling access to the plurality of memory cells. 

47. (New) The circuit of claim 46 wherein the all-metal support electronics are 
arranged in a plurality of circuit modules which are arranged in the two dimensions and stacked 
with the memory array modules to form at least a portion of the stacked levels of all-metal circuit 
components. 

48. (New) The circuit of claim 47 wherein the memory array modules and circuit 
modules are arranged on separate ones of the stacked levels. 

49. (New) The circuit of claim 47 wherein the memory array modules and circuit 
modules are combined on selected ones of the stacked levels. 

50. (New) The circuit of claim 45 wherein the substrate comprises at least one of 
glass, a semiconductor, a metal, and a dielectric. 

51. (New) The circuit of claim 45 wherein each of the memory array modules 
comprises an array of nonvolatile memory cells and is operable to function independently. 

52. (New) The circuit of claim 5 1 wherein access to the memory cells in a particular 
memory array module requires power to be applied only to the particular memory array module. 
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53. (New) A three-dimensional circuit comprising a plurality of stacked levels on a 
substrate, each level comprising a plurality of all-metal circuit components arranged in two 
dimensions, the plurality of circuit components on at least one of the levels comprising a 
plurality of active circuit components, each active circuit component being operable to generate 
an output signal based on a magnetoresistive effect, the circuit further comprising an 
interconnect for providing interconnections between the circuit components on different ones of 
the plurality of levels. 

54. (New) The circuit of claim 53 wherein at least one of the active circuit 
components comprises a transpinnor comprising a network of multi-layer thin-film elements, at 
least one thin-film element in the transpinnor exhibiting maguetoresistance, the transpinnor 
further comprising a conductor magnetically coupled to the at least one thin-film element for 
controlling operation of the transpinnor, wherein the transpinnor is operable to generate an 
output signal which is a function of a resistive imbalance among the thin-film elements and 
which is proportional to a power current in the network of thin-film elements. 

55. (New) The circuit of claim 53 wherein the active circuit components are 
interconnected to form a plurality of circuit modules. 

56. (New) The circuit of claim 55 wherein the circuit modules are arranged in the 
two dimensions and stacked to form at least a portion of the stacked levels of all-metal circuit 
components. 
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57. (Mew) The circuit of claim 53 wherein the plurality of circuit components on at 
least one of the levels comprises a plurality of memory cells, each memory cell comprising a 
multi-layer structure exhibiting magnetoresistance. 

58. (New) The circuit of claim 57 wherein each multi-layer structure comprises: 

a plurality of magnetic layers, at least one of the magnetic layers being for magnetically 
storing one bit of information; 

a plurality of the access lines integrated with the plurality of magnetic layers and 
configured such that the bits of information may be accessed using selected ones of the plurality 
of access lines and a magnetoresistive effect; and 

at least one keeper layer; 

wherein the magnetic layers, the access lines, and the at least one keeper layer form a 
substantially closed flux structure. 

59. (New) The circuit of claim 57 wherein the plurality of memory cells are arranged 
in a plurality of substantially identical and interchangeable memory array modules. 

60. (New) The circuit of claim 59 wherein the memory airay modules are arranged in 
the two dimensions and stacked to form at least a portion of the stacked levels of all-metal circuit 
components. 

6 1 . (New) The circuit of claim 57 wherein the plurality of the memory cells and the 
all-metal support electronics are arranged on separate ones of the stacked levels. 
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62. (New) The circuit of claim 57 wherein the plurality of the memory cells and the 
all-metal support electronics are combined on selected ones of the stacked levels. 

63. (New) The circuit of claim 53 wherein the substrate comprises at least one of 
glass, a semiconductor, a metal, and a dielectric. 
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